Wound healing following injury to vascular smooth muscle cell cultures is modulated by culture under hypergravity.
Anticipated hazards for crewmembers in future long-term space flights may result in a variety of injuries including fractures, deep punctures or cuts. The microgravity environment of space may complicate the wound healing process. Myofibroblasts have been proposed to play a role in wound contraction; these cells develop from tissue fibroblasts sue fibroblasts develop numerous features found in vascular smooth muscle cells (SMC), ultrastructural features, expression of alpha-SM actin and microfilament bundles. These changes have been shown to be inducible by TGF beta 1. Previous studies have also shown that TGF beta 1 is capable of initiating and regulating critical events in bone fracture, soft tissue, dermal wound healing. Several studies have suggested that bFGF may also be involved in the wound healing process, and that the interactions of bFGF with TGF beta 1 control the overall repair of a wounded tissue. The formation (angiogenesis) and/or repair of blood vessels is also essential for wound healing. Both TGF beta 1 and bFGF have been shown to affect both angiogenesis and vascular injury repair. However, the response of cells following injury, in a microgravity or hypergravity (HG) environment has not been evaluated. We assessed the influence of HG (centrifugation at 6G) and clinostat rotation at 30 rpm (CR) on the response of SMC to a denudation injury. We also examined the possible involvement of c-myc, c-fos and TGF beta 1 in meeting the response of SMC to wounding.